Distance and dynamics determination by W-band DEER and W-band ST-EPR.
To explore high-field EPR in biological applications we have compared measurements of dynamics with X-band (9 GHz) and W-band (94 GHz) saturation transfer EPR (ST-EPR) and distance determination by X and W-band DEER. A fourfold increase of sensitivity was observed for W-band ST-EPR compared with X-band. The distance measurements at both fields showed very good agreement in both the average distances and in the distance distributions. Multifrequency EPR thus provides an additional experimental dimension to facilitate extraction of distance populations. However, the expected orientational selectivity of W-band DEER to determine the relative orientation of spins has not been realized, most likely because of the large orientational disorder of spin labels on the protein surface.